(19) 



Generated DocumenL 



(11) Publication number: 



11150993 A 



PATENT ABSTRACTS OF JAPAN 



(2 1 ) Application number: 0931 8826 

(22) Application date: 20.1 1.97 



(51) Intl. CI.: H02P 9/00 G05B 13/04 G05B 23/02 



(30) Priority: 

(43) Date of application 

publication: 

(84) Designated contracting 
states: 



02.06.99 



(7 1 ) Applicant: HITACHI LTD 

KANSAI ELECTRIC POWER CO INC:THE 



(72) Inventor: 



OGA KOJI 

MARUYAMA BUICHI 
MORIGUCHI KAZUO 
UCHIDA TOMONOBU 
YAMAMOTO JUN 
KOMON SHUNJI 
NAKAGAWA HIROTO 
HONDA SEIJI 



(74) Representative: 



(54) STATE MONITOR AND 
MONITORING METHOD FOR 
TURBINE GENERATOR 

(57) Abstract: 

PROBLEM TO BE SOLVED: To detect 
abnormality early in the beginning stage by 
updating the dynamic characteristic model of 
a^ turbine generator based on measurements 
obtained during operation and determining 
the future prediction value indicative of the 
state amount of the turbine generator from a 
newest model. 

SOLUTION: A state monitor comprises a 
data acquisition unit 2 for acquiring 
measurements ot the bearing temperature, 
"rotational speed^ the oil temperature , the 
cooling water temperature and the ambient 
temperature of a turbine generator, and a 
section 4 for estimating operational 
coetticients usmg a dynamic characteristi c 
model and respective measureme nts. The 
dynamic characteristic model is determined 
when the operational coefficients are 
determined and when the rotational speed of 
the turbine generator is provided as boundary 
conditions, state change can be predicted for 
the future operation based on a newest 
dynamic characteristic mode l. Consequently, 
prediction results can be obtained for the 
" future state of the state amount related to the 
bearing, e-^. the beariPF ^p"^p<"'-a^"f^. f*pH ^ 




"abnor mality can be detected early using the 
" results before the state amount of the olanT 
reaches a limit value. 



COPYRIGHT: (C)1999JPO 



I 



± 



11 



'8 



7'- 9 




— J" 



.9 



10 



(19)B*H**«F/? (JP) 



(i2> & II 4# 1^ ^ ^ (A) iumvfum&mm^ 

1-150993 

(43)41^180 ¥l«ll¥(1999)6^2B 



(sDintci.^ mmn 

H 0 2 P 9/00 
G0 5B 13/04 
23/02 



PI 

H0 2P 9/00 
G 0 5 B 13/04 
23/02 



n^^(omi ol {±iBm 







mmmA 


000005108 










(22)tiUiB 


iFjS9^a997)11^20B 










(71)UKA 


000156938 
















±^!^mjm'PZA 3 Ti 3 #22^ 








mm 
























Aiij ft— 
























#9± lie* 











(54) ^mom: 7i(msmm<ovtism;msaPt(i!>mt 

(57) [Sife] 

[SUaj 7k<:|S««ro|ft§:S«4r^jB!li-5ri:lcJ; 



mi 









stt 



V 



•20 



ytm<r') 

— 1 — 



± 



1103 



'^^^ ^ B4{l|(n,ln) 60 




li06 



-1- 



So 

a!l3ett*fcli89lH]ro7K*:3iim«l<iC)-iite^{i:#)tafJSffi{!: 



•t y >^*@W'>* < i: 1 0(^4-«©lE^bS:^iBy-rs r t 
[fl*)1 1 1 1 1 1 0 <o\^^-rivMz 

[n^« 1 6 ] ii^imnmnim^m^-tzimm^ 

at, Kf:Sf*f>'Kc■^*^^5^^•7;^-^<0ffiS^^3^t 
fct t{c:#P)tb5**l8m«oi'5 * i^-'^a 
mtlir^^mt Sr#^5r t«r«f»ti-5*«IS«»ro 

111*^18] 375MSil*JSl 7co^^T^^*» 

KlfcVNT, fi(rfEi^ail«Srffi;^1-5¥a*fctt«rlS«f»«: 



-2- 



lft*« 2 0 1 m-^JM 1 3 1 9 OV ^-f 

(st*« 2 1 ] st*^ 1 3 nmm^^ 2 0 (ov^-f^^-!l^ 

/h$ < i'j: 5 J; 5 tcflaiESISi«iS:oMSr»;£-r5 :itm 

(it*^ 2 2 1 m^m 2 1 ^cdo^^■t. sff L-fcssf* 
[If *^ 2 3 ] 1 3 nmm^^m 2 2 m^-rtit^ 

R^SJi[Jc*f(£:i-*a!li£ffl[SriinSt-«*-r 5 i k 

[0001] 

[0 0 0 2] 

[0003] 7K;^ISS^-?». *«%l;«loMSKi'^ 



[0 0 0 4] r^^^cB9il-^5^i^3fEft^Si:br. 

(*.timmm^m^Ui^:^'rM.i (=.^wm&m. voi. 

63, No. 12, 19 8 O^fJfT) ^Sj;,?,, rwfl^SSfttff 
[0 0 0 5] 

(389g/!)5/»«tUJ;5i:-fS^] ±^l-1tU^mizii 

[0 0 0 6] «sas±#*if**» 

[0 0 0 7] 

[0 0 0 8] ±IEi«)tt*fc, Ai^^WSi<oi^mi:^U 

[0 0 0 9] ±!aS«J«**:, fti9f*f/W«>e>*»fc^ 
[0 0 10] ±IBBW«:*fc»4, *«5imt8lro9JS-e# 

[0011] ±ISiWtt, »m\cit. Mcm=e7';u-^(DW. 

[0 0 12] ±IEi«)(4, »m\m. 7K*^1«60WS 
[0 0 13] ilBiWtt, ^iilctt, a»r*x/V!i>?>* 



-3- 



[0 0 15] 

mm<omm(omm sit. *«i?©-*ii}eii«riaB 

[0016] 5 \t^mmn-^i> '0 , «gifii^«3£ia5 4 
i ^a^aaas s t b i o -.©^^aa t srtiw-r 

[0 0 17] 0 2(4, 7KM^w^(r>mm^^m-t^m-(^ 

^' 2 0 i:7K«7>':^2 1 t;!)5-;$:(75W2 2(^a^$^^-C 
ttS2 4i:, ;^7;^httS2 5t, ;!k*<*S2 6 0=S-tt 

[0018] 2 6 (C(4, 2 6 i W 2 2 (DPfl 

»te>*xr*3t), ttS=¥-Yy7'2 7*>e)}ft«f2 8rt<0«{C 

[0 0 19] [Si, 7K«$iS:2 6 *0lJ^cffl1f^ffl^^fcl^fJ 
«1iSria^Lfc;«5, te<OttS2 3, 24, 25{i:tl^« 

[0 0 2 0] ia3»:, @2(C^U^;;!K«%Qtl|-COMS 



5o I^ISJfiliBiSi- SB^t U-C(4, ?ft*Pt^-C 

[00 2 11114(4, ;iix?3©S^cDffl©M^$r^|ffL. 

a^dS^^nrv^S, irof)«H4*f'/i'-C(4, SW^ 

fia;6^bi^^l-(4ft:t-et/j:v^?fr^p'i=ol»iiJ§^, waft 

[0 0 2 2] **3iim«(±. mtims(omtKMfS'-t-< 

t)3gi-o ^rci-c?, **:«m«oae>f(c#e>ityi:iR);£tt 

l:fe5v^(4|^!SiS:(cliau, m^mi!>^^\m\^ii^l&-V 
t'Sv^SSr, ffiS(cS*i1-5ri:*SBrffiTa9 2.. «^;t 

[0 0 2 3] 05(4, ±^ufc*iijgfi8{c#5<*iiem 

Sr, ■7'-^'5f"9ji^SIB2l:iJ:orlf!9JitPo r®^. 

wM^'ef/u t #a!isffisrffl v \ mn^^mmM 4 (c js 

(Dmn^Wi.(Dmii^^'^i-ti}i. ib#tt*7*-'K4«l;£b, 
^#^<*iL,-C, **:B®»®lHlte3SSSr#x.5rt(r 
J: »> s «*f<oib*SH4*f'>'H::S<5VN-c«^^oS*Kir*5(t 

(4. El4ro||i#tt*7'>'K--&*it5^*«Sl:(;i«Siem*s 
[ 0 0 2 4 1 El 6 (4, Lfcig»#IS«^S|5-CfT 5 

1) -0(4, im9imi'^i)i^^t}^tiitit)^ii>i:mmc 

m^-rZ (^^'ry^m) . ^<73«!!a§l*&^^(4. 3.- 



-4- 



[0 0 2 5] f^mmiih^^t-xti^ti^t. "f-^rnvs. 

4) o 

[0 0 2 6J z<DW}^'^y'j^^(oU9^m^ 
104) cD«ia#|iH«r@7lc^i-o mi ti:tO\c^ 

^-r^ (T^T^y 7^201) , »:V^•t?. m&mRX^iR^Lt: 

I 0 0 2 7 1 W^^:^tltcV}Mm^m^X. 8 tWiOmU 

I 

J =2 l/?i(To(ti)-To*(t 



y>^203) o ccoffg-ctt. t "COiSi;:, B^SiJfC 
[0 0 2 8] »:v^-e. ;^r$/:/203"Ctf»Lfc:. ^^J 

(t + 6t) ^(D^a^m&om^m^x. mm (t-\-6 

t) #<^^fl:(0^P^«S:4>l[«rtfS-rs (xx5/y2 
04) o »:tc. P^^Jt;^^ f^MmTmmtE^J.±ttj:^it 
ti^f)^^^^^ (^7^5/7^205) . Ife#;i5^iz:-rtvf^^ 

mm t ^ t + 8 tlz^'&LX {T.'rv:/!^ 
6) > ;^X5/7'203^>e>(^^S€rlfel9 3gLT^tTi-^o - 

"^t^xfi^Mzmm t sicK^-r^o 

[0 0 2 9] ±aiL^y^x^;/7^104cOH-©^llj55J^T-r 
[0 0 3 01 

[1^1] 



2+^2<TA^ti)-TA*(ti))2| 



i "C* 

I :in9iiiKj:9waoie^ifirt<&iK^»«ft 
TA:«iijKB«(t;) 

TO : nftffiffi (t]) 



10 0 3 1] J tt. 08 {c;^t-i Tic, ^^liSic 
[0 0 3 2] ?tit«m«ISSfB-C»i. ig6(7)J;5(-, C(0 



[0 0 3 3] m9\c, r©;^ffiSrtSfcg;6<J(c^-r, 13 9-0 

[0034] 010 Jt. oSiSfb*a3l(7)^3;S¥ll^^ 
Sr«[I»lffi^UTK^-rs (;^7^yy30l) « 



-5- 



J-»sf:/ht*«-iS4'**« 7*303) , CiroilS* 

4) , 'b^<t£'D±m^ic\t. mn^wi.(Dm^^'^Lx 

*aaSr!l*7-r5 (i^T^y 7*306) . JAStfiti© 
gLi^»ro<it*tf jE UT (;^Ts/7'305) . ;^r s'7'302;i» 
[0 0 3 5] rro<t5lC. l2 6(O>^-ry7'106-CS[3SIS 

[0 0 3 61 ftl-x ?ll»»i6:o«^ieil^fflv^-c. 
[0 0 3 71 *!iaM*&^^ii5A;^$tv5i:. *-f, 

02) 0 ikv^-e. x-^'ieitgRS/i^e, ^^j t o-eoailST' 
-^'WiiSr^tiji^ (;^7^y7*403) . wCOlli:S[»# 

5) . ^^JtEt-etO^^^giaEftSrff^-fS (;^y^s/7"40 

6) . r©fH|LW:. Ig7{c^-t-:fri*tj;i9. SUfi-fS. 

^^iieioic:a:^i-5, sfc, ^iffltt^ASi^TLfci' 
*s MafilffliSlssicii^-rs 7^^7*408) . 
[00 38] 0 1 2 ll> JaaSja^fPS-eroiaa^WS^Sr^ 

^ffl*!!!a«:ll=fTl-5^^al (;^7's/-7'502) fcL<fi::/'7 

Vh<^^t/iofci§^ 7^ y 7*503) (C. «»filScO 
«l;£SBI«:*aaBBM^^4rtil;^1-5 (;^7^s' 7*504) . z 
r-c. i^S!i«iaoi»i«j*SI?TiiiovArtt. iitTS»!, 

iib^ioAij^ntLm^ (;^7^s' 7*601) li, ^sj^a-asiis 

lc^a!lBI*fr^^SrW;^1-5 (;^7^s' 7*602) . 
[0 0 3 91 jaaMSBs-ctt. rroftfewtoatfc. 



i*f'/wttgffi«:JttS!Lfc^97-C*>5. E|-Ctt, 
ts-c. »Sfi^gScit;£Si54--*aaSfl*&^^;i5A-ofc<^itt 
Sr/^^L■C^^5<, rroA!iaSS*6^^-65ASi:> 

© 5 •b, immih^^<oAi3W.m<Dmi t o~ t s* 
n^mtammi:^.-^ u m\ t ox^y'^i^mmit u 

mi 3O1001©i/77-C&5, 
[0 0 4 11 r.©iS;11001t7*7:^hS!li£ffl[1002tCOM 

771003T?fc5. :i©J;5fC. ^S!|tO*>5> ts*-C©iB!l 

[00421014 ;^lll£)^«(c#%4^lieim3IV 

©^^ilffiw0!l4r^t" ET-feS, C©0^r*3^^T. 1101 

>K^'-C&?), immmx\ts Sff*r'/WCJ;57K*: 

K!>1101Srfflv^-C, aKa«:m^;Sm©**««»© 

31te*«f-r?Sfc'tlH]^iiSw^{l::i^tf*A;^-t-5. 
-e. f?±^^J:icD0^(Dta)-eioo#mtJ:'^-iti-6ri:Sr 
A;^LfcS-a-tc(l, f|fJh^^J*T-(4-;£©[HHEjgc-C. 

#tt^x/W--©liIte^©A;^/{i5r*5e-r5o »)!lttt^-v' 
/Hc-¥-;t e>itfclHllSSS®S<l:ttea»l, iJ' w :^ K!? 1102 
ti^^Sna, rW!?wi^K':'1102{cM:, S^;{5*-e<D 

[004 31 »)i|#tt^x/w-ci??^siJ©^*, ffla*, # 
sa*®i^siie«z)s»e.ix5, 01 4o«fij-c(4, ffliaa 

iiostcg^^itS, ^iS^aSlcov^•cfcl^^lc^'^• VK 
!>1104roj;5lcas*$tL5, ;i<0!?'fi^K!>lc:*JV'>-C 

^Bfl^ieUfsr^X ?>v^fe5A»i:v^5 



-6- 



zt^. *as^|J^BS55;^»e,ro^w«s:Sl^:^|NJ^u ^aoiS 

*aa«!l«iSS 5 L-C, 0 1 4 <D J: p fc^^SSg 1 0 tc 
[0 0 4 4] :4i:|l%^li{c#54^|g§|%^B-?{i. 

5o ro^**5|gi 4(D!>^'i^K^'1105coj;5«c^$ 

[0045] a^ipJJtSB 1 1 tii*3»t5S»w;£*aa«co 

5te<DSfi|^J!£*!ia(::-o^^-cii^e^i-5„ 111514. SS- 
^J^*feco-oSr. 7tc*Ba;tl©jES)Bt<Jre!llci:!)*-f 

[0 0 4 6] :L<o:^mxit. fiiFlHiwy^ h«te-c<ojll 
10 0 4 7] z(r):^&^t. ^^im^£i:<onMVi^i:jE 

[0 0 4 8] Z(D:^m-^it. WlHl<OaK7'-:?{CS-:5< 

Siitigsroflitu-c, Wisufc. ^?sj t o~ t sWt*-:? 



[0 0 4 9] cciT?, 0>i;tii. ei!)^*>e>^±ii[fi*-e 
4 icffi:^-r 5 r i (c i 9 mm-r 

[0050] rix*-ci4. **:5imttl©jgSi^{cov>T 

jc, fl(rii©ji<Ef'-^', BP*.fltriHiate©flf±iSS'c©a!i 

[0 0 5 1 J ZZt^ii. fifllHl©<*ihiiS-C-<7)gtex-^ 

[00 52] h 5-ooMS^^a*)!fefcov>-ci6 



-7- 



[0 0 5 3] £t±jjE-<fcri: < . *^JfeJgfl8(ciH«, 
[0 0 5 4] ±i£Lfc*l£Jg®tr:fclt.5iSat«S:0»S 

list LT, WSSS, fflfflSJcinx., ial;£$i^-cv^«: 

[0 0 5 5] ±mi-ftmmmwix}i.. mMmi^m-^ 

5. 

[0 0 5 6] 

ffl)i(ii:*UT, »^tt^{*ofc* 



[lasrojBm/iiftpji 

[ma] ttsa«»-B8Ji-r5H^S:!iaufc«s@T?& 

5. 

[04] 0 1 {cs*-r*feffis«3£e-efieffl-r5»»tt*f' 
[05] mnc^--rvim&^mmx(o^m<om^^^-r 
[0 6 ] 0 1 tc^-f jSiji«»«i^aT?©«iasr^-f 7 n 

[0 7] lli!Rftt*f'/Hc«5W-^-C©*aaSri5%-r7n- 

[0 8] a6<3ffi86:®tfif*fe^^-r«^0-C*5. 
[0 9 ] gi8{b;^S«r^i-«^0-C?fcS. 

[010] Ma&i\:<ommi:^yo--f-^~hxi>^c 
[011] 0i{c^-t-^jii«iai»-^©*!ia<&^i-7ci- 

[012] 01 iZTp-rmmm^xoiusM^miryn- 

[013] 01 {t*-r<^ffiS«^tt<D»jf^«i9Sr^-f «^ 

0-efc^, 

[0 1 4] 0 1 (t^-ri«liil«$lfi©iBB«S^{«€r^i- 

«s:0-efe5. 

[015] 01 toT^-t-<^<ie«^@©wsiaaros«=PJ 
;e;^ffiSr^^s:0-c*)S, 

[016] 01 \z7j^-r^i&^^m<o^t&§[(om^n 
[017] m^^^^>y<ommtii:^m^7^-tm^mx 

»Si5, 4-JSi»«»«l3£95, 5-«iafW«Sli, 6-ii» 

tt^f'/K 7-igflt#aEiia5, 8-^aiMa§B. 9- 
xtimw.. lo-^^mm.. n-^nn^^. 12- 

mm^fS'f-i'. 1 3-«JSJ:|Etig6, 10 1~1 

0 s-ftiao;^^^::^, 2 0 i~2 0 6 - aia©;^^^ 

3 0 1~3 0 6 •Jaaro^^XS/T', 4 0 1~408 
■■■i&mcO^^T'yy, 5 0 1~5 0 4 •*!i3a<0;^7"y7*. 
6 0 1. 6 0 2 Haaro;^^' s^T*, 10 0 1 •••*f/Wtf 
Slit. 1 0 1 0 0 3 •••*9'/l'H- 

W-U. 1 1 0 1~1 1 OS -S^U'-f VK!?. 



-8- 



mi] 



[13 2] 



cm 1 a 




10 



CISi 2 3 



1^23 



24" 



-20 



22- 



25 



*««S26 



da 



(5 



^28 



■^21 



[HIS] 



cm 8 □ 




CCS 5 J 



-9- 



[il4] 



4 3 





(rpin) 




r 




Ky 


J 



em/a 



(em) 



(cm), 



19 'SA 




(o) — >6<- 



[US] 



[119] 





1 ^f-jvi \mm\ 










n 






<s} 



-10- 



me] 



mis] 



cm 6 1 



CISI133 



yes 



yl 02 



^103 




^105 



wfttttsiawi ton J 



^106 



til 



I 



lO 

,1101 



^ fits IB 




•20 0 ^(mln) ^ 




RBKmht 



1104 



K ■ 
1105 



115] 



11 93 




m (a) 



-11- 



[@7] 



7 3 



r20i 



-£202 

l*fflfiS5-MdVdt. dT^/dt/dTj/dt 



^203 

dT^/dt. dTf^/dt. dTi/dtirfflV>T, 
To(t+ * t)=To(t) + S tXdVdt 

1^(1+ $ t)=TA(t) + (J t xdr^/dt 

Tj(t+ S t)=Tj{t) + 5 1 X dTj/dt 




^206 

t = t+*t 



i £204 

S:ffl^>T^ {t+<yt)f<OdTp/dt. 
dT^/dt. dTj/dtOfll€r&j-ff 



no 



< 



205 



I 



yes 



-12- 



[@1 0] 



305 



I 



^301 



jr302 



ffiv J *t^» 



-£303 



no 



>-30 4 



yes 



I 



^306 



1161 



CISI163 




(s) 



-13- 



Ill] 



II 71 



ri231 \2 



I 



402 



yes 



1 



CI&II7] 



403 



404 



^405 



I 



^406 



I 



_^£407 




1M6/I 



-14- 



[Bll 2] 



I 



< 



^501 



ycs 



no 



502 



> 



yes 



^ no ^503 



yes 



r 



504 



I 



'601 



^ 



no 



yes 



— I 

^602 I 



J 



(72)^9g# ilka 

(72) 



(72)^|g# fm ^iJc 

:*cBE;i^:*:BRm:|bEf iAHTi 3 #22^ 

(72) fjil WA 

:*:liEJfiF±Kr|T4bE*iA=Ti 3 #22^ 

(72)I8?^# 

±^ifiF;*clsm:itlz:'*':iatHTi 3 #22^ 



-15- 



